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! AW@OR.S: Shaly#t, 8. 8.; Parfon'yev, R. V.1 Aleksandrova, M. V. L
!

TITLB: Concerning a ney type of oscillation of longitudinal mag-
natoresistance of n-InSh

i SOURCE: Zhurnal eksparimental'noy 1 teoreticheskoy fiziki, v. 47,
no. 5, 1964, 1683-1686 .

| TOPIC TAGS: magnetoresistanco, galvanomagnetic effsot, indium g
antironide, electron scattering, inelastic scattaring, phonon |

{ ABSTRACT: This is a continuation of earlizy research by scme of the'
%{ authors {Parfen'yav, Shaly*t, and V. H. Huzhdaba, ZhETF v. 47, 444,
. 1884) and is dovoted to the temperature dependence of the oscilla- 7

tions of longitudinal magnetoresizstance of n-InSb in a strong mag-

natic field. Thasa oscillations were first predicted theoretically

by V. L. Gurevich and Yu. A, Firsov (2hETF v. 40, 199, 1961) and
Cod _ 3/3 .. _.
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are Gue to inelastic scattering of electrons by optical lattice
vibrigzona. The tests wcge mude on single crystal n-InSb (n = 4 x
x 10 , u= 4.9 x 10° cm?/V-gec at T = 90K) in the temperature
range from 90 to 200K. The results show that with increasing tem~
perature the minima of the oscillating part of the magnetoresis-
tance move away from the rasonant values of the magnetic field,
and are replaced by maxima. The reason for this shift is attributed
to the role played by optical phonons in tho scattering of elactrons
in pure n-InSb, which increases with increasing temperature. a :
noticeable change in the electron concentration {(by a factor of 30)

. does not result in a noticeable phase shift of the oscillation

© curves. Orig. art. haas 2 figures and 1. formula.

ASSOCIATION: Institut poluprovodmkov Akademli nauk SSSR (Institute
. of Semiconductoras, Academy of Sciences SSSR): Institut fiziki polu- ;
provodnikov Akademii nauk 8SSR (Institute of Semiconductor Physics,
Academy of Sciences SESR)

3

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5"



AT

"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5

L 14962-66 EPF(n)-z/EWP(k)/EWT(1)/Ew(m)/ﬁ:t&i$f§5"/awtx(d)/_»mp(‘t)' Iq_‘g«’,c“‘ﬁa/
ACC NR: AP6002467 AT/W/JD SOURCE CODE: UR/0386/65/002/011/ 70519

AUTHOR: Itskevich, Ye. S.; Muzhdaba, V. M.; Sukhoparov, V. A.; Shalyt, S. S. 7‘6? ‘

HESIE LA e

ORG: Institute of High Pressure Physics, Academy of Sciences SSSR; Institute of
Semiconductors, Academy of Sciences SSSR

TITLE: Influence of hydrostatic pressure on the effective mass of electrons in InSb

n+l
SOURCE: Zhurnal eksperimental’noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. 2, no. _11, 1965, 514-519

TOPIC TAGS: indium compound, antimonide, magnetoresistance, electron, pressure ef-: - .
fect, magnetic field intensity e -
BRI AR e
ABSTRACT: Data are given/from an experimental study of thi direct effect which hy- -
drostatic pressure of up 4o 8000 kg/cm? has on the effective mass of electrons. The
experimental method was based on the new Gurevich-Firsov magnetophonon resonance
phenomenon. The specimen studied was a single cr{stal of n-type InSb with dimen-
sions of 2 x 2,5 x 16 mm, a concentration of 81023 cm~3 and a mobility of 7105
cm?/v-sec at 77°K. The relative reduction in the linear dimensions of the crystal

was no greater than 0.6% at maximum pressure. Curves are given showing the trans-
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ce as 8 function of magnetic field strength at various pres-
i for determining the effective mass of electrons from the

period of the oscillatioms and from the position-of the individual maxima on these
from 0.016 to 0.025 when the

curves. Calculations ghow a change in effective mass
pressure is changed from 1 kg/cn? to 8000 kg/cm?. Since the width of the forbidden -

zone in this pressure jinterval increases by a factor of 1.5, the experimental data .
confirms the theoretical conclusion of direct proportionality between the effective |
mass of electrons and the width of the forbidden zone for an InSb crystal in this

pressure interval. orig. art. has: 3 figures, 3 tables.
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'ACC NR: AP600089Y - SOURCE CODE: UR/0181/65/007/012/3690/3691 ’1

i AT Lo
| \UTHORS: _Aliyev, S: B:j Shalyt, S. S- 70 \ |
iORG* TInstitute of semiconduc tors, AN SSSR, Ieningrad (Institut 7 B =
|poluprovodnikov AN SSSR); Institute of Physics,AzSSR, Baku (Institut
\f1ziki AzSSR) o
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TITLE: Thermal coriductivity and thermal emf of gallium arsenide at
“»7 1/7

iow temperatures

SOURCE: Fizika tverdogo tela, V. 7, no. 12, 1965, 3690-3691
TOPIC TAGS: thermal conduction,'thermal emf, galllium arsenide,
tempe rature dependence, phonon seattering, phonon spectrum, single

crystal
of the investigatlon was to determine experi-

ABSTRACT: The ‘purpose
hift in the position of the maximum of thermal conduc- |—

s with decreasing temperature. This 1is

1 sample measured 3.5 X 4,0 x 60 | S
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’mm, and the electron concentrat_ion and mobllity at 77K were 2 x 10

cm 3 and 4500 cm2/v—sec. The measurements were made by a méthod in
which a stationary heat flow was used. The plots of the temperature
dependence of the thermal conductivity and of the thermal emf in-
dicate that the dragging of the free electrons by the phonons in the
sample 1s quite pronounced, but no noticeable shift in the maxima 1is
observed. Thls indicates that only the long-wave part of the phonon
spectrum which 1s responsible for the dragging effect, participates
in the thermal conductivity of the investigated sample at low tem-

lengths in the heat transfer can be due to their stronger scattering
atoms or the gallium isotopes. Both the thermal conductivity and

thermal emf show a maximum near 20K. Authors thank M.. N. Pivdvarov
for help with the work. Orig. art. has: 1 figure. ‘

ISUB CODE: 20/ SUBM DATE: 15Jul65/ OTH REF: 001
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AUTHOR: 2huze, V. P.; Shalyt, S. S.; Noskin, V. A.; Sergeyeva, V. M: ~

= L=
ORG: Institute of Semiconductors, Academy. of Sciences,SSSR (Institut poluprovodnikovy -
Akadenii nauk SSSR)

TITLE: Superconductivity of ILaaTes

SOURCE: Zhurnal eksperimental‘'noy i teoreticheskoy fiziki. Pis'me v redaktsiyu.
Prilozheniye, v. 3, nc. 5, 1966, 217-219

TOPIC TAGS: superconductivity, lanthanum compound, telluride, stoichiometry, critical
point, critical magnetic field

ABSTRACT: Tne authors show that LagTey is a superconductor of the second kind, with

properties similar to the I2zSe4 and Lagds, whose superconductivity was reported

recently. They also show that the superconducting transition temperature of this

substance depends on the technology of its praparation and is possibly connected with

some devisation of the composition from the stoichiometry. " The lenthanum telluride

! wmas synthesized from the components by vacuum sublimation and zone melt:q_%l using a

! procedure described in detail elsewhere (A. V. Golubkov et al., Neorganichebkiye

" moterialy [Inorganic Materials] v. 2, No. 1, 1966). Two samples were tested, one

! oressed from previously fused meterial and the other prepared by melting. E[;‘he crit-

| ical temperatures of the two samples were 2.45 and 3.75K, respectively. The corres-
ponding critiecal fields for the destruction of superconductivity were 8 and 12.5 koe,

;. respectively. Megnetic measurements have shown that at 1.4K the Meissner effect

]
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. mani: i i 3 up to “60° hles L and 2, respectively.

ifested itself in fields up to 20 and 60 oe in gamples 1 and 2, 7 S
L?i?aiﬁthors thank A. I. Zeslevskiy and T. B. Zhukove for the x-ray phase analysis.
Orig. art. has: 3 figures.
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TITLE: Quantum oscfllation of the thermal emf in n-InSb

SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1776-1786

TOPIC TAGS: semiconductor research, semiconductor alloy, indium compound,
oscillation, thermoelectric property, magnetic effect

ABSTRACT: Quantum oscillations of the transverse and longitudinal magneto-thermal
emf were experimentally investigated in n-type InSb at helium temperatures. The
dependence of various kinetic coefficients on the intensity of the magnetic field
was carefully studied. Spin-dependent splitting of the Landau energg spectrum was

detected in samples with an electron concentration of 3.1 x 1016 cm The g-factor
was calculated from the value obtained for the spin. It was found that spin-
splitting is larger in the longitudinal field than in the transverse field, and that
the effective g-factor in the longitudinal field has a value close to the expected
(50). The phase shift of oscillating coefficients of the longitudinal and trans-
verse magneto-thermal emf and the rules governing the increase of these coefficlents
in the region of the quantum limit were also determined. A comparison of experi-
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Ferromagnetic properties of certain paramagnetic salts
L. V. shubmkov and 5. 8. Shalyt.  Pheak. 2. Sougel-
anton 11, H-3i 1037 fin German) . Mesuresonts o
anhyd. FeClsy CoCls, NiCly and CrCl wers niade in the
remp. interval 14° to20°K . and for ficlds from FTIIAXLT)
gansees, By using 4 hallistic methad by which readings
could be taken very quickly, difhicultics due 0 changing
temnps, were avoidad,  Below 93K, Calll, was foud to
he ferromagnetic, M oy K, after Toemg magnctised
nu fickd of 2MH gausas the romaietst Hlensity of mag-
netization was 9 & 1 s while f the ticlid was 2000
gatisses, it was 70 X 10-% and an inveese fickd of M9

e was requiresd to destroy it. At 14°K. the rema-

22 (60 gausses increased oS X 1075 Further

eapts. ot 204K howed that the value 75 > 10 bl
creased gradually with time and fina'ly after ) hre. be-

casme const. at tid x 10-3. When the salt was allowed to
warm up [rom 147 o Jikd °, the gepnnence changed from
Qb 1o 65 ¢ W% Hence equil. conditions in this sait
are peached vory slowly at low temps. Similar result~
were obtained for NiCl:, FeCl and CrCh exeept that the
remaners v in C1Cl s zero down ta 17 0 K. but it
w18 » 1075 The sesults wdicate that the paramagne (e
Curnie points for Col'ly amt Crll found by extrapolation
tromt data fur 63° to 2l *K. have no defnile physical sik-
aificance.  The sp.-lieat anonuadies vbserved in thee salts
ate 10 be ascribed to the wtting up of a mol. field 23 m
othes fersumagnetics. WL WL Stifler
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Maguetis pre of soms paramagaelic salts. 5. §.
S, Kxpll. Thooret, Phys. (U, 8. 8, R.) 8, 514~
waliﬂﬂ; ol C. A. 3}, 6a21%; 3), 3043°,—From 13 to
H0°K. and up to 22,000 gausees, anhyd. CoCly has & mas.
susceptibility st the heat capacity discomtiswity at the
Curie paint, 24.9°K. Above this point the Curie-Weiss
law is not obeyed, and the susceptibility varies with the
Seld l.u'mlh. A strong spomaly with hysteresis occurs
st M°K. Duts on CoCly, FeCl, NiCl, and CrCl, are
given in' 26 tables and graphs. The values of the para-
magnetic Curie points and the therma! capacity dis-
continuity temps. are: FeCly, 20.4 and 23.5; CoCl,,
20.0 and 24.9; NiCly, 67 (49.6 and 57); CrCly, 32.3 aand
16.8, all °K. F. H. Rathmann
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THE THERMAL CONDUCTIVITY OF LISMUTH AT SOW TEMPERATURES. S, SuALYT
(J. PHYSICS (U.S.S.R.), 1944, 8, (6), 316--316).%(In English ) It is
pointed ok§ t.at ocurves of thermal resistamce against ttemp. for dertain
pure meta ls shew minima at very low temps., as do thosc for dielectrics
such as q uarts and diamond, where thermal conductivity is dur to the latticej.
alore and not to the electrons. Experiments on pure bismutn down to
liquid-helium temp. shows a min., the results are unaffected byw
the application of a magnetic field of 4200 oersted. In tuis rezion, there-:
fore, eleotrons pla-mo part in the heat transfer, which is dus solely to
the latiios. The ocsuse of themine is the scattering of elastic wav s at

the surface of the specimens G. VeRe
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‘T Magnetlc lpmporﬁu ol rome otic salts. 1. ~
'Y X ’ it S. Shalyt (Phys. Tech, inst., Acnd. Sci, Bkmhli.m SSR).
0o i T Edpd: Theored. Phys. (US.5.R.) 18, 246-9(1345)(in ;
oA Russian).—In pursuance of previous woek (C.A. 35, 12!)
'Y LI magnetic susceptibility of solid FeCl, was detd. in terins of
2 temp. down to 1.5°K. and of field intensity’ from 50 to
LA 4 K 3 30,000 oersteds. The ballistic method previously found -
'Y & convenjent for medium Geld strengths of 1000-2000
4 oersterds was adapted to stronger fields; the field intensity
LA was increased by discontinuous juinps snd the correspond -

ing gulvanomcter deflections were summed, the procedure field of the tal on ot vt
having been justified by tests with known noemal para- it is shown ':.’:“ the :ﬁﬁw‘,z&;ﬂ?,m;
magnetic substances. In all but the strongest fields the the magnetic moment would be &hcm(innmuly stepwise:
samples were cylinders of 10 mm. dlam. and 15 mm. long; this discontinuity is blurred as a result of temp '?‘P‘m‘
in very strong fields, 2 mmn. in diam. and 3 mm. kmg. For, and their interaction with the orbits, but the dix;minms
weak ficlds up to 1000 ocrstedds, the method is modificd ! - steps are in the two max.; this simple theory
using, coaxially with the outer solenoid, an inner coll of | does not, however, account for the presence of the observed
- 10 mm. diam., 16 mm. lang, §00 turns, connected with anomalies in the temp. region of about 20°K. N. T,

L the galvanometer; the deflection un rapid introduction of | P - . ) oo

: the sample is propostional to its moment. Plots of the

magnetic moment against the field strength show, at
temps, lower then 23.5°K., u linvar inciease in weak |
Yekds up to 1001) cersteds (the linearity holding down to
2°K. snd hysteresis being absent), a low max. at about
2000-3000 oersteds, and subscquent rapid increase or even |
a 2nd high max. at about 12,(0X) oersteds. From there
on the rise of the susceptibility with increasing field
strength becomes much slower.  Imperfect accuracy of
the method would tend to smooth out the phenomenon
rather than accentuate it. At a tixed tield intensity, the
..... moment decrcases with falling temp. down to 1.5°K.

2 s The “oscillating’’ variation of the susceptibility with feld T - - -
.- intensity is linked to the ‘‘freezing’’ cffect of the elec. CTT IR AT
Serngsrem — — - BRI O I T 13081 BOMINY —

101080 Wis owv GaC 110N w3131 O ONY 131
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*The Thermal Conductivity of Bismuth at Low Temperstures. 5. Nhalyt )
(Zhur, Ebspur. Teoret, Fizili, 1945, 15, (), 250-252) (o Russian]  Sew ;
Met, Aba, 1943, 12, 205, --N, AL
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USSR/ Physics - Ferromagnetics
Card 1/1 Pub. 43 - 13/15
Authors $ Komar, A. P.; Reynov, M. M.; and Shalyt, 5. S.

Title t Study of the thermal dependence of spontaneous ma.g?fetimtion of certain
ferrites at low temperatures

Periodical t Tzv, AN SSSR. Ser. fiz. 18/3, 406~408, May-Jun 1954

hbstract !  The thermal dependence of spontaneous magnetization of ferrites was investi-
gated at such low temperatures where the semi-conductive nature of these '
ferromzgnetic compounds is best revealed. The temperature of the sample
was determined by the type of the liquid and saturated vapor pressure over
the liquid. The effect of magnetic reflection in the iron poles was deter—
mined by the dependence of the sensitivity of the ballistic system ( used
in magnetic field calibration ), and the magnetic field intensity. Results
obtained indicate that the thermal dependence of spontaneous magnetization
of Ni-Zn-ferrites shows no change in the .entire temperature range ( from
Curie point to 1.3° K ), and shows no change in magnetization at lower tem-
perature. Two references : 1 USSR and 1 French (1950 and 1952) . Graphs;

dra"’ingo
Tnstitution : Academy of Sciences USSR, Physico-Technical Institute
: May 3, 1954
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o LTho photomagnetlc effect in cuprous cxide af fow- tem--
) oratures, A. 2, Komar; N, M, flemov, and 8. 8, 8halyt®
‘ fl’.enln Phys.~Tekh. Inst., Acad. Scl. U.8. = i
éQ ady Akod, Nouk S.5.5.R. 96, 47 1964).—The dépends.
™ ence of the photomaguetic e.m.f. of Cy0 (Kikoin, and ‘.
* Noskov, C.4. 28, 5320%; C.4. 33, 4807%) on the applied field
A, Was studied at low temp, (77 and 4°K..), . The of the
- magneticfield strength was 0-24 X 103 oersteds.. At 77°K,
the deviation from lincarity starts for fields > 10,000 and
ut 4°K, for ficlds > 3000 ocrateds. - The av. mobility of tha'
current carrlers was detd, as 1-3 X 108 c.g.8, (77°K.) and,

-6 X 10° c.x, (4°K.), @ S
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SUBASHIYEV, V.K,, kand.fiz.~mat.nauk; IQFFE, A.F., akadqmik, glavnyy
red.; SOMINSKIY, M.S., kend,fiz.-mat.nauk, zav.glavnogo red,;
SHALYT, S.S., doktor fiz.-mat.nauk, red.; REGEL', A,P,, kand,

fiz.-mat.nauk, red.; SHAGURIN, K.a,, ingh., red.; ACHKINADZE,

Sh.D., inzh,, red.; FREGER, D.P., tekhn.red,

[Samiconductor converters of solar energy] Poluprovodnikovye
preobrazovateli solnechnol energii. Leningrad, 1956, 58 p.
(Leningradskii dom nauchno-tekhnicheskol propagandy. Polupro-
vodniki 1 ikh tekhnicheskoe primenenie, no.9J.

(MIRA 1h:4)

(Solar batteries)
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303J20T USSR / PHYSICS CaRD 1/ 2 PA - 1438
AUTIOR £4LYT,S.S.
TITLE The Galvanomagnetic Properties and tve Hole Conductivity of
: Tellurium.
PXRIODICAL  Dokl.Akad.lNauk, 109, fasc.4, 750-752 (1956)
Tssued: 10 / 1996 reviewed: 10 / 1956

The investigation of
atures (T
energy stripes of different widths. Thus,
carriers of different conductivity exis®

two

in tellurium.

the galvanometric properties of tellurium at helium temper-
< 4,2°K) shows that the valence zone in tellurium is split into two

with hole-like current
This follows from the

groups

following experimental facts and deliberations:

In the admixture domain, 1.e. at T < 200°

sivity

sors of holes exists in tellurium, and if the

ig determined zccording to the cormula u=0,52
one obtains u =
ssistance at helium temperatures), viith this
Lty

ii.e modification of
net comprehensible.
Tn view of the fact
nagnetic field have

]

i

the magnetic

APPROVED FOR RELEASE: 08/23/2000

K there is
inat is independent of the chemical nature of the admixtures.
1200 cm?/V sec. (R-EALL'S coefficient at 5 0, Q

the comparatively great modification of HALL'S
f£ield strength from 400 to 26.000 oersted is

only one nole-like conduc-
if only cne
mobility u of the current carriers

R(cmj/Coul).(cmZ/v.sec)/Qo(Ohm.cm),
- specific

comparatively low degree of mobil-
coefficient on the occasion of

that the curves for the modification of the resistance in the
no quadratic domain even in the case of weak fields, 1% is

CIA-RDP86-00513R001548420011-5"
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. demik; SOMINSKIY, M.S., kand.fiz.-mat.nauk,.red.; . .-
1OrTR, ﬁszkx3$;TgT Y&.P., dolktor figz.-mat.nauk, red.; SMOLENSKIY,K G.A.,:
doktor fiz.-mat.nauk, red.; SﬁALYT S,5,, doktor fiz.-mat.nauk, red,;
REGEL', A.R., kand.fiz,-mat.nauk, red,; SUBASHITEY, V.K., kand.fis.-
mat .nauk, red,; SHAGURIN, K,A,, inszh,; red.; ACHKINADZR, Sh,D., insh,}
FREGER, D.P,, tekhn,red.

[The possibilities of semiconductors and their future development]
Vosmozhnosti 41 perepektivy poluprovodnikov. Leningrad, Leningr.
dom nauchno-tekhn,propagandy, 1957. 11 p. (Poluprovodhiki, no.18)

(Semiconductors)
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OSTROUMOV, Andrey Georglyevich, inzh.; IOFFE, A.F., akademik, red.;
SOMINSKIY, M.S,, kand.fiz,-mat.nauk, red.; MASLAKOVELS, Yu.P.,
doktor fiz.-mat.nauk, red.; SMOLENSKIY, G.A., doktor fiz.-mat,

nauk, red.; SHALYT, .S.S., doktor fiz.-mat.nauk, red.; REGEL', A.R,,
kand.fiz.-mat.nauk, red.; SUBASHIYEV, V.K., kand.fiz.-mat.nauk,
red.; SHAGURIN, K.A., inzh.; ACHKINADZE, Sh.D., inzh., red.;

FREGER, D,P,, tekhn,red.

[Piezoelectric substances] P'ezoelektriki. Leningrad, Leningr.

dom nauchno-tekhn.propagandy, 1957. 30 p. (Poluprovodniki, no,16)
(MIRA 10:12)

(Piezoelectric substances)
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o MIRLIN David Naumovich; IOFFE, A.F,, akademik, red.; SOMINSKIT, M.S.,
.kand fiz.-mat.nauk, red.; MASLAKOVETS, Yu.P., doktor fiz.-mat.
nauk, red.:; SMOLENSKIY, G.A., doktor fiz.-mat. nauk, red.!
SHALYT, 5.5., doktor fiz.—mat nauk, red.; BEGEL, AR, kand.fiz.-mat.
nauk red., SUBASHIYEV, V. K., kand.fiz.-mat. nauk red,; SHAGURIN, K.A,,
inzh., red.; ACHKINADZE Sh. D , inzh., red.; FREGER, D.P,, tekhn.red.

[Semiconductor bolometers] Poluprovodnikovye bolometry. Leningrad,

Leningr.dom nauchno-tekhn.propagandy. 1957. 36 p. (Poluprovodniki,
no.) (MIRA 10:12)

(Bolometer)
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SMOLENSKIY, Georgiy Anatol'yevich, doktor fiz,-mat.nauk; ISUPOV, Vliadislav
Aleksandrovich, inzh.; IOFFE, AF., akademik red.; SOMINSEIY, M.S.,
kand.fiz-mat.nauk, red.; MASLAKOVETS, Yu.P., doktor fiz,-mat.nauk;
SHALYT, §,S., doktor, fiz-mat.nauk; REGEL', A.R., kand.fiz.-mat.

nafk: " SUBSHIYEV, V.K., kand.fiz-mat.nauk; SHAGURIN, K.A., inzh.;
ACHKINADZE, Sh.D,, inzh., red.; FREGER, D.P,, tekhn.red.

[Seignettoelectric substances] Segnetoelektriki. Leningrad,

Leningr.dom nauchno-tekhn.propagandy, 1957. 43 p. (Poluprovodniki,
no.15) (MIRA 10:12)

(Ferroelectric substances)
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GELLER, Isaak Khaimovich, inzh.;MESKIN,Sanuil Semenoyich,ingh. +IQFFE, A_F. pkademik,
red,; SOMINSKIY M.5,, kand.fiz.-mat.nauk, red.; MASLAKOVETS, Yu.P.,
doktor fiZ.-mat.nauk SMOLENSKIY, G.A,, doktor fiz.mat.nauk;
SHALYT, S.5., doktor, fiz.-mat.nauk; BEGEL' AR,, kand.fiz.-mat.
nauk; “SUBASHIYEV, V.K., kand.fiz.-mat.nauk; 'SHAGURIN, K.A., inzh.;
ACHKINADZE, Sh.D, 1nzh red; FREGER, D,P,, tekhn,red.

[Semiconductor contact rectifiers] Poluprovodnildvye vypriamiteli.

Leningrad, Leningr.dom nauchno-tekhn.propagandy, 1957. 94 p.
~ (MIRA 10:12)

(Blectric current rectifier)
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PASYNKOV, Vladimir Vasil'yevich, doktor tekhn.nauk; IOFFE, A, F., akademik,
glavnyy red.; SOMINSKIY, kand.fiz.-mat.nauk, red.; MASLAKOVETS ,JYu.P.,
doktor fiz,-mat.nauk, red., SMOLENSKIY, G.A., doktor fiz,-mat.nauk,
red,; SHALYT, S,S., doktor fiz,-mat,nauk, red.; REGEL', A.R., kand.
fiz,~mat. nauk red., SUBASHIYEV, V.X., kand.fiz.-mat.nauk, red.;
SHAGURIN, K,A,, inzh.; ACHKINADZE Sh D., inzh,; FREGER, D.P.,
tekhn.red.

[Nonlinear semicorductor resistors; varistors] Nelineinye
poluprovodnikovye soprotivleniia; varistory. Leningrad, Leningr.

dom nauchno-tekhn,propagandy, 1957. 39 p. (Poluprovodniki, no.5)
(:lectric resistors ) (MIRA 11:1)
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SHALYT, Simon Solcamonovich, doktur fiz.-matem, nank; FREGHR, D,P., tekhn,red,

[Electric choracteristics of gemiconductors) Blektricheskis

svoistva poluprovoednikov. Isningred, Ilsniogr. dom nsuchno-

tekhn.propagandy, 1957. 2 v. (126 p.) (Poluprovodnikxi, nos.

1 and 2) (MIRA 11:4)
(Semlconductors)
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SOMINSKIY, Momus Samuilovich, kand. fiz,-mat. nauk; IOFFB, A.F., akndemik,
glavnyy red.; MASLAKOVETS, Tu.P., dokbor fiz,-mat, nauk, red,;
SMOLANSKIY, G.A., doktor fiz,-mat. nauk, red.; SHAI-!!N_Z?SE;g.,
doktor fiz,-mat, nauk, red,; RBGEL', A.P., kand, fiz,-mat, nauk, red.;
SUBASHIYRV, V.K., kand, fiz.-mat. nauk, red.; SHAGURIN, K.A.,
insh.; red,; ACHKINADZE, Sh,D. inzh., red.; FRNGER, D.P., tekhn.

red. .
[ Photoresistors] Potosoprotivleniia, leningrad, leningr. dom nsuchno-

tekhn, propegendy, 1957. 54 p. (Poluprovodnikd, no.6). (MIRA 11:9)
° o ’ (Pnotoelectric sells)
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JRONIN, hnatolly likolayevich, inzh.; IOFFE, A.F., akademik, rgd.;

v 'SOMINSKli, M.S., kond, £lz.-mat, nauk, red.; MASLAKOVETS, Yu.P.,
doktor fiz.-mat.nauk; red.; SMOLENSKIY, G.A., doktor fiz,.-mat,oauk,
red.: SHALYT, $.S., doktor fiz,-mat.nauk, red.; REGEL! , A.R..,kand.
£iz.-mateneti¥s SUBASHIYEV, V.K., kaad.fiz,-mat.nauk, red.; SHAGURIN,
K.A., inzh.red,; ACHKINADZE, Sh.D., inzh.; FREGER, D.P., tekhn.red,

[Semiconductor thermoelactric ganerators] Poluprovodnikovye termo-
elektrogeneratory. Leningrad, Ieningr. dom nauchno~tekhn.propagandy,
1957. 43 p. (Poluprovodniki, n0.13) (MIRA 11:3)
(Semiconductors) (Electric generstors)
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ZHUZE, Viadimir Panteleymonovich; IOFFE, A.F,., akademik, glavnyy red.;
SOMINSKIY, M.S,, kand.fiz.-mat.-nauk, red.; MASLAKOVETS, Tu.P.,
doktor fiz,-mat.nauk, red,; SMOLENSKIY, G.4., doktor fiz,-mat,
nauk, red,; SHARYT, S.S., doktor fiz.-mat.nauk, red.; HEGEL',

A,B,, kand,fiz.-tnat.neuk, red.; SUBASHIYEV, V.XK., kand.fiz.-mat . nauk,
red,; SHAGURIN, K.A., inzh., red,; ACHKINADZE, Sh.D., inzh,, red.;
FREGER, D.P,, tekhn.red.

[ Somiconducting materials (semiconductor elements)] Poluprovodni-

kovye materialy (elementy - poluprovodniki). Leningrad, 1957.

101 p. (Ohshchestvo po rasprostraneniiu politicheskikh 1 nauchnykh

znanii RSFSR, no.l7) [ (MIRA 12:4)
(Sewmicondvuctors)
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. PHASE I BOCK EXPLOITATION 258
- pkademiya nauk SSSR. Institut poluprovodnikov

Poluprovodnikl v nauke 1 tekhnike (Semiconductors in Science and
Technology) V. 1. Moscow, Izd-vo AN SSSR, 1957. 470 p-
23,000 coples printed.

Resp. Ed.: Toffe, A.F.; Tech. Ed.: Arons, R.A.

PURPOSE: The collection of articles "gemiconductors in Scilence
and Technology" 1is intended for a wide circle of engineers
and techniclans.

COVERAGE: The first volume of the collection presents the principles
‘ of semiconductor theory concerning electric conductivity,
thermo- and galvanomagnetic propertles, contact phenomena,
diffusion and thermoelectric properties. A description of
semiconductor - devices and their filelds of application 18
given. References are glven after each article.

Card-t/19~

‘ 258
gemiconductors in Sclence and TechnolOgy 5

* ;xAPPRRVED FOR RELEASE: 08/23/2
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Foreword bY Toffe, A.F-

tor Institute,
v, who 18 chairman of the Semiconduc
XEZdz;ghgf’Sciences, USSR, and the responsible editortoffzgtstﬁgok,
explains the aim of the present publication, name%ﬁ,tho fL eet of
gap in the extremely meager 1literature dealing wil e

semiconductors on an engineering level
o PART -I. PRINCIPLES OF SEMICONDUCTOR‘THEORY

Ch.. I Shalyt S-S- Electric Cconductivity of gemiconductors T .
. I. Shalyt 5:9

The author presents a table showing the 12 elements which exhibit

Adeleyev
t roperties grouped according to the Men
Siﬁizgﬁiugygieﬁ (%. 9). He glve a prief description of propertieson
gf each considering germanium the most typical and bgst %gzgis:mofg
them ané gsilicon the most promising put difficulb to use

the "still unsolved problem of refining 1t" (p. 1 ). Another
card-2/19
"DemxconuuCVOPS‘ln'SCIenéé”éﬁawTééﬁﬁﬁlagy"' -t

difficult problem of semiconductor gechnique is the creation of
heat-reslsting semiconductor materials with given electric and
thermal properties to be used in economically profitable thermal
generators. The author considers the scientific, technical and
e . arance of the semiconductor problem to be equal to
L AL o eneTgY. He present§L
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IOFFE, A.F.; OSTROUMOV, A.G., redaktor izdatel?stva; SHALYP, S.Sh.,
redsktor izdatel'stva; SMIRNOVA, A.V., tekhnichegkiy-redartéy

{The physics of semiconductors] Fizika poluprovodnikov. Moslkva,
lzd-vo Akademil nauk SSSR, 1957. 491 p. (MLRA 10:3)
{Semiconductors)
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. THOR $ALIT, 8.5,

A On the Galvanomagnetic Propsrties o
_-RICDICAL Zhurnal Tekhn., Fiz., 1957, Vol 27, ¥r 1, pp 129-20L (U.S.3.R.)

PA - 2183
WL f Tellurium at Lew Peimperatures ., (fussia)
Revismwed L/1957
The present paper investigates the semi-conductor elemsnt within the rungsz
of hslium-temperatures as yet very little investigated. rirst some rele-
vany previous works are discussed briefly. Tne fellowing is investigated,
1) The temperature dependence of electric conductivity between 100°C ard
1,3%, 2) galvanomagnetic phencmenas the HALL-effect and the moedification
of the resistance in magnstic fields up teo 26.000 grated at reom tempir « -
ture, nitrogen- and helium-temperature. In this connection monocrystu:line
and coarse-crystalline tellurium-samples (purified by repeated distiliu-
tion and melting) are examined. The present work gives tha result of vhe
examination of two samples. Yessuring was carrisd out by the methed of
compensation Ly means of parallel current. Experimental results are il-
justrated by diagrams. The alactric resistance g of the one sample in-
creases in the whole interval of the field strengths from H = 600 @grstsa
to H = 26,060 grsted in the case of all operation temperatures up to
1,3%. Ne anomalous decrsase of the resistance could be observed. The
gign of this effect remains normal alse in the case of weak field strenghs.
After cooling [rom room temperature to heliun-temperature, an instability
of electric conductivity becomed noticeabls, en which occasion the electric
resistance of the sample decraases in an asymptetic curve in the course
of some time, If various parts of the sample are j1luminated by means of

Received 2/1957
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Ql/; 040 67321

sov/1ei- 1-8-25/32

AUTHORS: Timchenko, I. M., Shalyt, S. S. \

TITLE: The Influence of Entrainment of Curfent Carriers by Phononsq/
Upon the Thermoelectromotive Forcefof Tellurium A

PERIODICAL: Fjizika tverdogo tela, 1959, Vgl 1, Nr 8,
pp 1302 - 1304 (US3R)

ABSTRACT: L. E., Gurevich (Ref 1) was the first to investigate thecreti-
cally the interaction of the jrregular phonon distribution
#ith the current carriers, This phenomenon, termed "entraining
effect", has also been observed experimentally in some semi-
conductors (Ge, 5i, InSb, MoS,, 7Zn0). According to C. Herring's
theory (Ref 3), the entire thérmoelectromotive force of 2 semi-
conductor with low current - carrier concentration may be
written as the sum % =0o e+°‘ph’ where %, denotes the usual

thermoelectromotive force of the electron gas and uph the

additional thermoelectromotive force caused by entrainment of
the current carriers by long-wave phonons, i.e.

rh m* vsza \/(L kT) Lf/
2 J\2 o

Card 1/4 Yon = "
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The Influence of Entrainment of Current Carriers by SOV/izi-1 -8-25/352
Phonons Upon the Thermoelectromotive Force of Telluriuc

approach the ideal form mpthTO°5, However, in the experiment

Kph may decrease more rapidly thean according to the idesai
law Kph NN

shifted toward higher temperatures. Making reference to Herring's
theory, the temperature dependence xph(T) for tellurium should

o1 (3-R)

temperatures, and toward lower temperatures it should decrease
more rapidiy than according to the ideal law %ph”JTO'S- At

; and the maximum of the uph(T) curve may be

asymptotically approach the form uph toward higher

temperatures of liquid nitrogen the current-carrier concentra-
tion was A~ 7.10'4 em~3., On the basis of the experimental course
of the curve X(T) in the range 160 - 809 and also of S. S.
Shalyt's (Ref 4) results on the Hall coefficient R in the
temperature range 80 - 29k, Ne was extrapolated to the teamper-
ature range below 709K (down to 89K). For the tellurium sample,
under consideration the asympotic value of the exponential
coefficiert is -2.7, which is in guod agreement with Herring's
theory; the descending branch of the curve is characterize€+//,/'
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S/181/60/002/011/034/042
24,7600 (1035 ,1093 JS%) BO06/B060

AUTHORS: Parfen'yev, R. V., Farbshteyn, I. I., and Shalyt, S, S.
TITLE: Galvanomagnetic Properties of Tellurium. II. The Effect of

Heat Treatment Upon the Temperature Course of Mobility
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. i1, pp. 2923-2928

TEXT: The concentration dependences of the hole mobility at 77°K in
tellurium, as found by several authors, exhibit an exceedingly large
spread. The authors of the article under consideration tried to explein the
observed anomalous spread of mobility, and, above all, the extremely 6%(
uncertain temperature course of mobility by ascribing them in the first
place to the variety of impurity concentration (which shows in the large
spread of concentration dependence of the hole mobility) of the specimens
investigated. The effect of heat trea‘@enj upon the galvanomagnetic
properties was thoroughly examined, ah@ﬁﬁ'very considerable influence upon
electric resistivity agd Hall constant was also observed. The heat treat-
ment took place at 320°C cver 70 hours. Fig, 2 illustrates the aeffect of
the heat treatment upon g and R, and Fig. 3 upon the Hall mobility R&

Card 1/}
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Galvanomagnetic Properties of Tellurium. II, S/181/6O 002/011/0%34 /042
The Effect of Heat Treatment Upon the Booé/Boéé /011/034/04

Temperature Course of Mobility

for assistance in preparing the specimens. There are § figures and
3 references: 1 Soviet, 1 Japanese; 1 US, and 1 British.

ASSOCIATION: Institut poluprovodnikov AN SSSR Leringrad (Institute of
Semiconductors of the AS USSR, Leningrad)

SUBMITTED: July 21, 1960
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AUTHORS: parfentyev, R. V., Pogarskiy, A. M., Ferbshteyn, I. I., and i
Shalyt, S. S

: ¥

TITLE: Effect of a heat treatment upon the anisotropy of the R
galvanomagnetic properties of tellurium f

PERIODICAL: Fizika tverdogo tela, V. 3, no. 8, 1961, 2501-2504

TEXT: The authors determined the hole mobility from the formulas of an
isotropic model (one scalar mass and isotropic scattering) using
experimental data on the Hall effect and on the reluctance in a weak "3
transverse field. The mobility values determined from the Hall effect and b{/ g
from the reluctance do not differ. At 77.4°K, their ratio in specimens

whose trigonal crystal axis is in the direction of the current, approaches

a value of 0.85. The difference between g .9 and qu ig regarded &s a

meagure of the number of structural defects. Heat treatment of tellurium
leads to a rise of mobility, especially in the region of maximum

temperature dependence of mobility (below 20°K). In some specimens, the

Hall mobility attains 510 cm?/v.seo in this region. The difference s

card 1/3
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Effect of a heat treatment upon the... B111/B102
between Ugail and qu can be explained by an anisotropy of the galvano- - i

magnetic properties of teilurium. The fact that a heat treatment leads %o
an approach of these two values can thus be explained by a decrease in B
anisotropy due to a diminution of structural defects. In order %o verify ;
this conclusion, measurements were made of the longitudinal (AQ,) and the

transverse (AQL) reluctance which are more sensitive to anisotropy

(ef. Fig. 2). The results showed that the galvanomagnetic properties of
tellurium single crystals free from structural defects have at least

cylindrical symmetry in the range of 4-800K. The asymmetry found by

various authors was due %o structural defects. If the latter are )( N
dislocations, the anisotropy of eleatrical properties due to them may

result from the strong anisotropy of the mechanical properties of

tellurium. L. I. Korovin and Yu. A. Firsov (Ref. 6: ZhTF, XXXIII, 11,

1958) are mentioned. The authors express their gratitude to the latier

for having discuased the results. There are 2 figures and 8 references:

3 goviet-bloc and 5 non-Soviet-bloc. g
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Effect of a heat treatment upon the... B111/B102

A350CIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of
Semiconductors, AS USSR, Lenlngrad)

SUBMITTED: May 7, 1961

4o
Fig. 2: Change of the ratio between 35,,‘”}
transverse and longitudinal reluctance
during heat treatment. Legend: aur

(1) u, - Hall mobility (uHall)’ al

cmz/v-sec.
20¢
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1. Institut poluprovodnikov AN SSSR, Lenlngrad
(Electrons) (Indium arsenlde)
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5/181/62/004/012/035/052
The galvanomagnetic properties ... B125/B102

wag produced by slow cooling. The experimental results are compared with
those obtained by other authors. The isoenergetic surface of the holes in
tellurium closed to the extremum are ellipsoids of revolution whose axis

is a symmetry axis of the third order. In the case of igotropic scattering,

the ratio m|/m“ « 1.25 corresponds to a slightly flattened mass

ellipsoid. This isotropic scattering is confirmed over a wide temperature
interval by the constant ratios of the galvanomagnetic coefficients which
characterize the galvanomagnetic properties of tellurium. Within this
range of temperature the thermal scattering is replaced by scattering from

the impurities. The ratio m,i/m3 = 1.2 + 0.2 of the effective masses which

determine the axes of the ellipsoid of revolution has a similar value.
The experimentally and theoretically determined dependences of the ratio

¢339 QSB/Rf on the absolute temperature T agree fairly well up to 4°K, bui

" deviate strongly at lower temperatures. It is found that
ml = 0.43 m, and my = 0.35 m . The rat%os_q1111/q1133,
G1y22°933/Q3377°¢q7 8nd ¢r313/¢3311

Card 2/3

of the experimental coefficients of
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5/181/62/004/012/035/052

The galvanomagnetic properties ... . B125/B102

the galvanomagnetic tensor differ from the corresponding theoretical
values, which is due to the nonuniform carrier distribution in the
specimens investigated and to fluctuations of the relative values of the
longitudinal resistance of various tellurium specimens under investigation.
There are 15 figures and 2 tables.

ASSOCIATION: Institut poluprovodnlkov AN SSSR, Leningrad (Instltute of

Semiconductors AS USSR, Leningrad)

SUBKITTED: July 13, 1962
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The thermoelectric properties ... B125/B102
K 2(2xm*kT)"
a_?[r-o—Q—i—ln — J, (1) o
for nondegenerate semiconductors is due either to residual defects of v

.structure or to the temperature dependence of the effective mass. The
"temperature dependence of the thermo-enf of degenerate specimens differs
only slightly from the theoretical value a = (k/é)(nz/B)(kT/p). In the
simple case of an energy dependence of the free path 1~eT, the effective
mass can be determined at T > 150°K from the formula for «

k[ r42 Fopr(s*) - ’
t"‘“e—[r%‘l ;:l(bt‘) "_"p*] (1a).

At lower temperatures and with concentrations exceeding 101-6 cm~3 both the
thermal and the impurity mechanism must be taken into account. g« of non-

degenerate semiconductors is likely to decrease with inoreasing carrier
X

concentration. With concentrations between 1015 and 1019 cm “, and at
temperatures from 100 to 200°K, the effective mass of the holes is likely

Card 2/3
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AUTHORS: Bresler, M. S.; Kogen, A. V.; Shalys, S.S.; Elyashberg; G. M. //;252

et shead . 77

TITLE: All-union conference on low-temperature physics ljl

N SOURCE: Uspekhi fizicheskikh ;guk, v. 80, no. 2, 1963, 331-337
TOPIC TAGS: Iow temperature physics, conference '

ABSTRACT: The 1962 annual Vsesoyuznoye soveshcheniye po fizike nizkikh temperatur
(All-union conference on low-temperature physics) was held in Leningrad from 26
June through 1 July. The introductory address was made by N. Ye. Alckseyevskiy,
chairman of Uchenv*y sovet problemy fiziki nizkikh temperatir (Sicence council {or
low-temperature problems). V. P. Peshkov discussed the basic trends of research
and the various results obtained since the “ime of the vrecedipg conference.

B. N. Yesel'son and V. G. Ivanov extended the surface-tension/measurements
hitherto conducted for weak solutions of Ee3 in He2 to include large Fe3 concen-
trations (lO--ngG). K. N. Zinov'yeva described investigations of the diagram of
state of He3-He™ soTutions at elevated pressures and at lemperatures below 1.59%.
L. G. Bereznyak, I. V. Begoyavlenskiy, end B. ¥. Yesel'son directed attention

Set 1/2, Card 1/3
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prinarily to solidification ir mixtures containing up to 76% He3. D. A. Tsekadze
reported measurements of the coefficient of mutuel friction glong vortex lines.

Yu. G. Mamaladze presented a theoretical treatment of eriticel velocities for
“orsex formation ir He IX. A. F. Andreev inve tigated the influence of conduction
elestrons on certain phenomena on the boundzy ; between a metal and lliquifl helium. /]
I. P. Ipztova and G. M.__El_ig‘_shl_a'e}'_g. vresented a theoretical study of the parameg- p=
SeTic reloxition ir liquid Hed. ~N. V. Zaveribskil described an investigetion of
the tunnel effect tetween a tin filn and mo wsrystalline samples of varying
erystallographic orientadion. Various prottems in the synthesis of superconduct-
ing alleys possessing extremely high eriticel magnetic fields (ia the hundreds of
thousands of Oersteds) and their use in sole woids for generation of strong mag-
net-.c fields formed the subjects of several I:pers (g. E. Alekseyevskiy, et al.,

B. (. Iazarev, et al., V. R. Ksrasik, S. Sh. jxhmedov). A. M. Kdlchin, N. I. 7

E\Trj{_lg, and N. M. Reynov measuced the surtace impedance of the aloy M - 2r. -
W. 1. Brandt end N. I. Ginzburg have found s large difference in i properties’
of i:he two superconducting modifications of Esmth» B. G. LazareV, L. S.
Iazereva (Ken), end V. I. Mekarov continued taeir previous studies of the pressure

LAzZereva \Relo Yo L. TORES
dependence of the criticel temperature for tin tha.‘-iium:"?téeasurements of the

e

pressure dependence of the eritical ’cempera.'f{i;@ o NbSSn were .reported by

“Set 1/2, Gard 2/3 . o -

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5"

CIA-RDP86-00513R001548420011-

5

T ot e paviod e G W UPTAN s W o fr VA E




L 18173-63 /3
ACCESSION NR: AP3005216

B. G. Lazarev. L. S. Lazareva (Kan), 0. N. Ovcharenko, and A. A. Matsakov. The
quenching of superconductivity by current and the distribution of phases in tne
intermediate state have been investigated by N, E, Alexseyevskiy and E. A.
Troynar by the ferromagnetic powder technique. A study has also been undertaken
of the kinetics of the quenching of su rconductivity by current (A. P. Smirnov,
A. V. Rumyantseva, and V. N, Totubalin). A theoretical paper by L. A. Privorotsidy
was devoted to the absence of an isotope effect for ruthenium.37A paper by M. S.

___ Khaykin and colleagues - R. T, Mina and V. S. Ekel'man = dealt with a cyclotron
resonance of tin, lead*and bismuth. V. F, Gantmakher found & new dimensional
effect in thin specimens of tin while making measurements of the surface impedance
of the samples at frequencies of 1 = 5 Mco

[For Complete Set See: Bresler. M. s.t vjlf’
All-union conference c.i low-temperature physies ]
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AUTHORS: Bresler, M. S.; Kogan, A, V.; Shalyt, S, Se; Elyashberg, G. M. 9/

TITLE: _All-union conference on low-temperature physics&

Al
SOURCE: Uspekhi fizicheskikh nauk, v. 80, no. 2, 1963, 331-337

TOPIC TAGS: Low temperature physics, conference

ABSTRACT: E, P Vol'skiy measured the quantum oscillations in the quasistatic
conductivity of bismuth in a magnetic field at frequencies of 3 - S Mc. Papers
by V. P, Naberezhnykh, A. A. Galkin and V. L. Mel'nik, and by P, A. Bezugly,

A. A. Galkin and A. I. Pushkin dealt with investigations of cyclotron resonance
and magnetoacoustic resonance in the same samples of aluminum,/which made possible
the direct comparison of results and simplified the reconstruction of the topology
of the Fermi surface. N. E. Alekseyevskiy reported on galvanomagnetic investi-
gations of the transition metals (N, E. Alekseyevskiv, V, Egorov, B. N.
Kazak, and G. E. Karstens) in strong magnetic

Set 2/2, Card 1/5
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fiel.ds (constent to 35 kOe and pulsed to 200 kOe). N. E. Alekseyevskiy also
noted the applicability of galvanomegnetic measurements to the study of the
Ferni surfaces of the transition metals,af)sinee the purity achievzd in specimens
of ‘hese metals 18 as yet far from that required by such methods a.s cyclotron

. resonance. N. E. Aleksevevskiy and Yu. P. Gaydukov have measurgi thesunisotropy

. of the electrical resistance and of the Hall effect in cadmiud;/ zinc%dnd

 thallium; open Fermi surfaces were found for all of these metals. V. G.
Volutskaya and N. Ya2. Fogel' have investigated gelvanomagnetic piencmenz in very
pure aluminvm (resistivity ratio 3000/ po  2500-2000 as compared with pre-

. vious values not exzeeding 2003). B. H. Aleksandrov reported on a study of di-

! mensional effects ia a longitudinal magnetic field forjfhigh-purity tin, zine, and

" a2lurdinum. E. A. Kaaer described a theory which he hal developed for acoustic
cyclotron resonance, N. B. Brundt, N. N. Stupochenko and T. F. ‘Jolgolenko in-
vestigated the fine structure of the quantum oscillations in the magnetic sus-

" ceptibility of bismuth in various crystalline directions at ultri-low tempera-
tures. The amplifications of ultrasound in semi-metals was studied by R. F.
Kezerinov and V, G. Skobov. L. A, Fel'kovskiy end A. A. Abrdkosos heve computed
the energy spectrum the "bad™ metals of the fifth group (bismuth, arsenic, ,,,7
antimony) by group theory methods, utilizing qualitetive ideas concerning the

3
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of ciprous oxide. Yu. N. Obraztsov developed a theory for thermoragnetic effects
in semiconductors in quantized magnetic fields. A paper by I. I. Boyko, E. I.
Rashha and V. I. Sheka analyzed the conditions leading to the possible observation
of a new resonance effect in semiconductors, due to spin-orbit cecipling. ¥, I.

¢ Kemenov and I, M. Lifshits computed the ebsorption of light in a metal whose .
Ferm’. surfaces contein degenerate points (evidently this is characteristic only of
grophite). The Shubnikov-de Heas effect in ALLII BiV compounds of electronic type
was Investigated in pulsed fields of up to 400 kOe by XKh. I. Amirkhanov, R. I.
Bashirov, Yu. E. Zaklev, and A. Yu. Mollayev. 9. V. Yemel 'yanenko and D. N. .
Fasledov studied the electrical properties of"2allium arsenide‘Mering a carrier
concenvration of 5 x 1015 - 5 x 101% 3 » but vith varying total impurity con-
centrations. N. E. Aleksevevskiy, Fem Zui Xnien, V.-G. Shapiro a1d V. S. Shpinel'’
have measured the resonance absorpticn probability for 28.3 kev gruma~-quante in”’
slices of crystellin2 tin cut _a’ong various crystal planes. Resciance absorption
of 3% keV gamma-quanta in Te formed the subject of a paper by T, V.
Sxlysrevskiy, B. N. Samoylov, E. P. Stepanov, I. I. Iukashevich, «#nd R. A.
Manekhov. Yu. M. Kagen delivered his paper "Toward a Theory for the Redwerd
Therral Displacement of the "Mossbauer Line". Papers "Assymetry of -radiation
in Certain Nuclei, Polaerized in an Alloy with Iron" and "Nuclear Specific Heats

Set 2/2, Card 3/5
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structure of the btismuth type of lattice and the nature of the transition from
"gocd” metals to dielectrics under deformation. R. G. Arkhipov derived a
criterion for the occurrence of metals with small electron concentrations. M. I.
Kaganov and V, G. Peschenskiy analyzed various mechanisms for the absorption of
ultrasound in metals. V. P. Dobrego and S. M. Ryvkin studied conductivity in

germanium allgyed with Group V or III impurities and having carrier co"centratﬁons

of 10%5 - , in the presence of compensating impurities. 8. !’. Evvkin,
V. P. Dobrego, B M. Konovalenko, and I. D. Yaroshetskiy have obs‘=r\,e'1 the a‘onear-

ance of the so-called induced impurity breckdown in _germanium zg?ples of the same

degree of purity, but fully compensated. M. I. Aaganov proposél/that attemmtis be
mede to observe additional exciton waves in & crystal due to the presence of

space dispersion, using the deceleration of fast particles in a dielectric.

L. S. Kukushkin spoke on his theory of non-radiative transition processes in
molecular crystals. A paper by A. R. Kessel' and U. Kh. Koovillen presented a
calculation of the sensitivity of a quantum phonon counter vhich atilizes atoas

in the ground state rather than in an excited state, so as to reduce the noise

level. A paper was also presented by A. A. Keplyenskiy on the inliuence of

uniaxiel deformaticns upon the optical spectra of crystals of the type of Ca FE’ 7
Li F, etc., containing variocus impurities, as well as upcn the exciton spectriT@m E g
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APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86 00513R001548420011 5

N i
7

- L 1817363 i

| ACCESSION NR: AP3005216

of Certain Elements Alloyed with Iron" were delivered ‘by A. V. Kogan, V. D.
: Kul'tov, L. P. Nikitin, N. M. Feynov, M. F. Stel-makh, and M. :Shott. "Dynamic
. Polarization of Protons in Lanthanum-Magnesium Double Nitrate! was reported by
; V. I. Lushchikov, A. A.. Manenkcv, n'h; Yu. V. T’éan‘ A la.rge"h&mber of papers
concrrned with the ‘nvesﬁga.ticn cf ‘the properties of ferro- end antiferro-
i magnitic substances were presebted at the conference. A speciel session was
devo:ed to techniques. for the produc tion of low temperatures and to methods for
; making various low temperature measuvements. A number of papers dealt with pro- ,
. blems concerning the mechanical properties and optics of erystals at low tempera- |
! tures, and concerning techniques for producing high pressures and strong pulsed ;’3
magnetic flelds for low temperature research. On the last day of the coni‘erence, I
' swmxiries of the papers presented at the various sectional sessicns were pre.:ented
. by their respective chairmen. As the conference chairman, N. E. Alekseyevskiy, '
. remarked in conclusion, only the practice of combining plenary sessions with con-
current sesslons of individual sections can, in the opinion of the Scientifie
Ccunc:il for the Protlems, make it vossible to "boil down" to reassnable dimensions
the nnnually increasing flood cf papers on low tempera.ture physics.
ASSOCIATION: NONE .
SUBMITTED: : e DATE ACQ: 15”Aug 63" ENCL:
. SUB CODE: PH Yz NO-REF SOV: - 000 .. .
/‘%’or G}mplete Set, See:&Bresler, Me 5o - - i,
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GUREVICH, V. L.; PARFENYEV, R. V.; FIRSOV, Yu. A.; SHALYT, S S

"The investigation of a new type oscillations in the magneto-resistance” [sic]

report submitted for Intl Conf on Physics of Semiconductors, Paris, 19-2L
Jul 6h.
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KORENBLIT, L.L.; MASHOVETS, B,V.; SHALYT, S.S.

Structure of the conduction band and the electron scattering mecha=
nism in indium arsenide. Fiz. “ver. tela 6 no.2:559-575 F 164,
(MIRA 17:2)

1. Institut poluprovodnikov AN SSSR, Leningrad.
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ACCESSION NR:  AP4O13541 5/0181/64,/006,/002/0647/0649
AUTHORS: Shaly*t, S. S.; Parfen'yev, R, V.; Muzhdaba, V. M,

-"LE: Experimental confirmation of a new type of oscillation of transverse
reluctance

SOURCE: Tizika tverdogo tela, v. 6, no. 2, 1964, 647-649

TOPIC TAGS: reluctance, current carrier, inelastic scattering, semiconductor,
‘phonon, Larmor frequency, relaxation time

ABSTRACT: This type of oscillation, determined by inelastic scattering of current
carriers in an undegenerate semiconductor, was proposed on theoretical grounds--
by V. A. Gurevich and Yu. A, Firsov (ZhEIF, 40, 199, 1961). To observe this type
.of oscillation, it is necessary that the phonon spectrum of the crystal have an
.optical branch and that the experiment be carried out in a strong magnetic field,
The authors dofine these conditions in terms of the Larmor frequency, relaxation
timo, and mobility., From a consideration of those and of the physical character -
-of the oscillation, they arrive at a value for .the period of the oscillation,
Gepanding on the effective mass and the energy of the optical phonons. The
problem of distinguishing the proposed oscillation from others, especially the

. Card 1/2
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Shubnikov-de Haas oscillation, is described. Since the latter appears most
favorably at low temporature, a higher temperature must be considered, but this
-le:ds to a weakening of the effect through decrease in mobility and complications.
'in the current-carrier spectrum., Some optimal temporature is sought., It was
found that five maxima appoar in undegenorate InSb at a temporature of 104K

‘(Hyp = 34.0, 17.0, 11.0,~8.0, and~6,5 oerstbds-loj) with a period of :=3-10‘5

i
t
|
i
t
!
~oerstads-l. The position of the maxima is indepsndent of temperaturé, but the ;
‘effect was found to weaken as_the temperature declined from 104 to 63K and also !
.as it increased to 200K. "We express our thanks ‘to V. L Gurevich for discussing !
;owr results and for his valuable suggestions." Orig. art. has: 1 figure and 1
‘formula, s f
f
{
l

%ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of

;Semiconductors) AN SSSR *
SUBMITTED: 260ct63 " DATE ACQ: 03Maré - ENCL: 00 -
; . : !
SUB COLE: EC,SS ' . i NO REF SOV: 002 OTHER: 003
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v

JuL,l-_‘

AUTHOR: Shaly*t. 5. S.3 Allvev, Ss A. B ;j}:’fs S

SRIETH

© . PITLE: Structure of the conduct:.on band and mechanlsm of electron
scattering in mercury selenide : : _ :
1 4

SOURCE: Fizika tverdogo tela, v. 6. no; 1, 1964,-197‘9-'-'198:6

TOPIC TAGS: mercury selenide, conductzon ‘band, electron scatter;.ng.
electron 'gas,, Hall effect, thermal emf, carrier dens:.ty

- ABSTRACT. A procedure prevxously employed for a case w1th 1nter—7**
" mediate degeneracy of the electron gas (A. A, Koredbllt, D. Masho~ .

- vets, S. S. Shaly*t,. FIT v. 6, 555, 1964) is used to dbtaln experi- .
mental data on the Hall effect and. thermal emf of a serles of samplesfj
of n-type HgSe with different carrier den51t1es Ln strong magnetlc :
fields. These data are used to determine the concentration dependence
‘of the effective mass and ‘the dlsperSLOH law for the electrons in. the :

- Cord - 1/3 . T o
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conduction band, which agrees with the }tii'e.ory of E. §. Kane (Phys..
Chem. Solids v. 1, 249y 1957) at concentrations up £0 5 X 1019 em™3
In addition, the effec ive parameter “of the scatterigig-':'r_xi;e:'achanism,_"-‘f7
which determines the dépendence of the relaxation tipe 7 _on the po-.
sition of the carriers in the band, in agcordance -with the formula’
. ) . , i iy
! K : 1 1:—_":.0(/('7')_-h _5%‘, : .
' Tl

(k -- wave number, r -- scattering parameter, & == energy), is evalu
d- the magnetother-

. : r =_+1/2)

in the entirg investigated range of concentrations from 4 x 10-" to .

5 %1102 . ecm™>. The method of preparing the samples is described.

mal emf. It is shown that this parameter remains ‘constant (r

The reasons for the:disparity between the present. results and those
of Rodot (Proc. conf. semicond. Prague, p. 1022, 1960) are briefly -
discussed. Orig. art. has: 8 ‘figures, 12 formulas, ,_end{;_;"_tabl'ev.'__j_» o

' ¢ . 3
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AUTHORS: _Shalytt, S..S. Tamarin, P. v._ :

TITLE: Concerning the thermal conductw:.ty and thermoe;ectromotl_
force of InSb at low temperatures o . —

1

SOURCE: F1z1ka tverdogo tela, v 6, no. 8, 1964 2327 2332 SN

'TOPIC TAGS: ‘- indium antxmonlde, thermal conduct1v1ty, thermal emf,
low temperature phenomenon, 81ng1e crystal, 1mpur1ty content :

ABSTRACT: The aim was to obta:.n accurate data on’ the thermal ‘con-
ductivity and thermoelectromotive force of Insb at low temperatures-

_in order to compare such data with publ:.shed exper1mental and the--

‘,‘ B oretlcal work. A very pure n—type (n T x 10]'3 -3 umax= ‘9.5{_'x
X 10 cmz.V—lsec t at 50K) s:.ngle crystal was used. - The thermal S

' conduct1v1ty (investigated from 2 to 140K) was found to be :msens:.—

" Card 1/3
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tive to the concentration of electrlcally detectable 1mpur1t1es, atv

17 -3 .
least up to concentrations of 10 cm. ., coutradlctlng E. V..

Mielczarek and H. P. Frederikse's conclusion that the' thermal resis-
_tance of single-crystal InSb between 10 and 50K was principally:

due to impurities (Phys. Rev., v. 115, 888, 1959). The thermo-.
electromotive force (2——300K) had ‘a phonon—drag component w1th a‘ﬁ

“maximum of 160 pV/deg at 16K, compared with a. theoretlcal value of
200 uV/deg. This contrasts with the- results of Frederikse and
Mielczarek (Phys. Rev., V. 99, 1889,V1955) who found -the’ ghonon—‘.
drag effect in p-type but not in n—type InSb . {n = 7 x 10 ‘

u = lO cmz.v l.sec 1 at BOK) : The thermal conduct1v1ty and thermo

electromotive force maxima . (at 8 and 16K.>re5pect1ve1y) d1d not -
coincide, in agreement with C.- Hexrlng s~ theory (Halblelter and - :
Phosfore, v. 5, 184, 1958). Ong. art ‘has- 4 f:.gures and 4 formu-
las. ' S ' S R _
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AUTHORS: _Muzhdaba, V. u., Parfen yev, R, .v., Shaly*t, S. s. o Lﬂ/

N

TITLE: Magnetophonon oscillatxon of the thermal emf of n—InSb in f
a longitudinal magnetic field R S 7 417 .

SOURCE: Fizika tverdogo tela, V. 6, ‘no. 10. 1964, 3194—3196

“ | TOPIC TAGS: magnetophonon resonance. thermal emf, indxum a—txmonid
’ : magnetoresistance, magnetothermal emf B S

ABSTRACT: The authors have shown experxmentally ﬁhat the magneto—
phonon resistance, first treated theoretically by Gurevich and
Firsov (ZhETF v. 40, 199, 1961 and v. 41, 512, 1961).is manzfest

in another kinetic effect;, namely the dependence of: the thermal emf
of InSb on the intensity of the longitudinal magnetic field. This"
: exper:.mental effect was already mentioned briefly by ‘8. M. Puri and
} .| T. H. Geballe (Bull. Am. Phys. Soc. V. 8. 309, . 1963)., A plot of

Colewd 14

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5

ARG SR e et ENTET e . o
R e B A e e e

TN

L 11078-65 - ‘
ACCESSION NR: AP4046656

. ! the relative value of the ldngitudix_iél_l,ﬁ_, magnetothermalemf against a
| the magnetic field intensity, taken at~dif£ezent;tempefatures'(Fig.

11 of the enclosure), discloses an @sbill'étibn.'s'j.mj.l:ar--'tb' that dis-
closed by the magnetoresistance.:

! ‘The difference in ‘the:new effect,
however, is that.the magnetothermal emf, unlike ‘the magnetoresis—

tance, exhibits neither minima nox maxima near the resonant values '

of the magnetic field, but: some intermediate values.  As in the case
: of tne longitudinal magneto~resistance, - the maxima and minima shift
towards weaker fields, although to a lesser degree. The sample of

| n-type indium antjmonide used in the investigation had a concentxa-
- ltion n = 3.5 x 1013 en™ and a mébility u = 5.6 x 10 - cm/v-sec. at
M = 77K; its thermal emf in the absence of a field increased from'
585 qV/deg at 83.4K to 645 pv/deg at 150K. The absolute value of -
the thermal emf increased in the magnetic field. - Similar tests made

| in a transverse magnetic field showed ‘no noticeable oscillation. .
' This agrees with the theoratical. conclusion that the thermal emf

' in an extremely strong transverse field does not depend on the. .

._Card ‘ 2/4 o
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: fmecham.sm whereby the carriers are scattered. "We aze grateful to
o wiXWe A, Firsovy and S. T. Pavlov for a d:.scusaion ‘of the: theoretical
* |problems and to student G. A( Kurbatov for help with the measure-
‘ments." Orig. art. has. J. f:l.qute and. 1 Eormula. e -

i
{ ASSOCIATION: Inetitut poluprovodm.kov AN SSSR, Leningrad (Inst:r.tute
of Semiconductors AN SSSR) o R , )
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. AUTHORS: Parfen'yev, R. V.:; Shaly*t, 8. §8.; Muzhdaba, V. M.

TITLE: Expérimental confirmation of the magnetophonon resonance in
n-type InSb

SOURCE: Zh. eksper. i teor. fiz., v. 47, no. 2, 1964, 444-451

TOPIC TAGS: semiconductor resistance, quantum statistics, galvano-
magnetic effect, indium antimonide, carrier density, low temperature
phenomenon, phonon

' ABSTRACT: This is a continuation of an earlier report (FTT v. 6,
647, 1964) of a new effect, first observed by S. M. Puri and T. H.
Geballe, consisting of a new type of oscillation of magnetoresis-
tance of a semiconductor, and resulting from inelastic scattering
of the carriers by optical phonons. The present article describes
the results of a detailed experimental investigation of the trans-—
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.+ verse and longitudinal magnetoresistance of various samples of n-InSb.
The results of the tests, which were made in a strong magnetic field,
confirm the theoretical analysis of this effect, made by V. L.

" Gurevich and Yu. A. Firsov and published in the same issue of the

- journal (ZhETF, v. 47, 734, 1964). The tesis were made at T = 90K

. in fields up to ~38 kOe. The results show that the new type of

‘ oscillation differs from the Shubnikov-deHaas oscillation in that

" the former does not depend on the carrier density and its amplitude

. decreases with decreasing temperature and practically disappears

' at nitrogen temperatures, whereas the latter is observed only at

. very low temperatures and is determined only by the carrier density.

. Furthermore, the former can occur for any statistics of the electron
gas, whereas the latter can occur only in a degenerate gas. Weak

’ but noticeable oscillations of this type were observed on the longi-
tudinal magnetoresistance curve of InAs, too, showing that this ef-
fect can be observed in other semiconductors. "In conclusion, the
authors thank V. L. Gurevich and Yu. A. Firsov for suggesting the

B8 e e e A
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" research topic and for a discussion of the theoretical problems, and :
. M. V. Aleksandrova for great help with the measurements.” Orig. art.
has: 5 figures, 1 formula, and 1 table.

| ASSOCIATION: Institut poluprovodnikov Akademii nauk SSSR (Institute
of Semiconductors, Academy of Sciences,SSSR)
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AUTHORS: Shalz*t, S., Parfen vev, R V., Aleksandrova,»'

TITLE: Concerm.ng a new type of osc:.llatlon of long:.tudz.nal mag-
netoresxstance of n—InSb : : : . . R

SOURCE: 2Zhurnal eksperlmental noy i teoret:.cheskoy flzikl, V. 47, :
no. 5, 1964, 1683~ 1686 - : L :

TOPIC TAGS: magnetoreSJ.stance, galvanomagnetlc effect, 1nd1um1,7
antimonide, electron scatterlng. melast:.c scattering, phonon o
i ABSTRACT: This is. a cont:.nuat:.on of earller research by some of the’
authors (Parfen'yev, Shaly*t, and V. M. Muzhdaba, ZhETF v. 47, 444,
1964) and is devoted to the temperature dependence: of the oscxlla—i
tions of longitudinal magnetoresxstance of n-InSb in a strong mag-,
netic field. These oscillations were first: pred:.cted theoretically‘
by V. L. Gurevich and Yu. A. Firsov' (ZhETF v. 40, 199, 1961) and =
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are due to 1nelast1c scatterlng of electrons by qpt”,al lattlce g
v1bra§10ns. The tests were. made on. slngle crystal- n-InSb (n 4 x
x 1017 cm~3, u =.4.9 x 10° cm /V-sec at T = 90K) 'in the temperature
range from 90 to 200K. The results show: that with increaslng tem— .
perature the minima of the osciliating part of the 'magnetoresis- . -
tance move away from the resonant values of the magnetic. field, .
and are replaced by maxima. The reason for ‘this shift is attrlbuted
to the role played by optlcal phonons in the scatterlng of electrons
in pure n-InSb, which increases with 1ncrea51ng temperature. A -
noticeable change in the electron concentration (by a factor of 30)
does not result in a noticeable phase shift of the. oscillat:.on
curves. Orig. art ‘has: 2 flgures and 1 formulaa,,“

ASSOCIATION: Instltut poluprovodnlkov Akadem11 nauk SSSR (Instltute

;_of Semiconductors, Academy gg,Snlences_SSE\_, Institut: fiziki polu= -
i provodnikov Akademii nauk SSSR {Institute of Semiconductor Physzcs,‘ o

| Academy of#fclences SSSR)
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LTHORS: Mashovets, D. V. Parfen yev, R..V.,

TITLE: New data on magnetophonon osc1llatlons of the long:.tud:.nal
magnetores;stance of n—InSb T S

SOURCE: Zhurnal eksPerlmental noy: i’ _‘eoi;e_f:'i.eheskoy» f'iz'i}{i, v. 47,
no. -5, 1964, 2007 -2009 S IR A

TOPIC TAGS- : galvanomagnetlc effect ,aé’ﬁéﬁorefsi\sjten‘ce;gmagnetlo"—’};

phonon osc111atlon, 1nd1um antlmom.

ABSTRACT: - In this contlnuatlon earller work (ZhETF V. 47, 444,
1964), the measurements were -mad n.p lsed magnetic fields and ,
have shown that the magnetores:.stance of n-InSb continues to oscil~ SR
late also at fields stronger- than in t‘ne earl:.er study (stronger -

+han 38 kOe). The results are shown in Fig. 1 of the enclosure.

The oscillation at stronger f:.eld ; (H > 40 kOe) is attrlbuted, in

-
v
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analogy w:Lth the earller studle
of the Landau levels, althqu
experimental ‘data on the tran:
value obtalned for the g. factor
(g = 56) is® in good agreeme

analysis calls for further: heoretica
V. L. Gurev:.c}} and S. T. Pavio
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d;nted out that there are no
fect at strong fxelds. The
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 AUTHOR: _Bresler, M, 8.; Parfen'yev, R. V.; Shalyt, 8 8. ST f/r;,.

; TITLE: Concerning the effect of the electron spin on the  Shubnikov--deHaaa ‘ose11-
: lations in n-InSb R S - ¥ U T

.—-—,pq:

| SOURCE: Fizika tverdogo tels, v. 7, mo, 4, 1965, 1266-1268
|| TOPIC TAGS: Shubnikov defaas effect,

‘magnetoresistance, electron spin, indium =

| antimonide, single crystal o oL T e
. ABSTRACT: ‘The authors investigated experimentally the tr&nsverséfapdjlongi_t;liding;!.-
Y : magnetoresigtance of single-crystal InSb (1.5 x 2 x 17 mm) with concentration n =
o 1= 1.5x310% em3 at 7 = 1.4K, in order to check against the theory of L. E. Gure-
o ' vich end A. L. Efros (ZhETF v, 43, 561, 1962) -dealing with the Shubnikov--deHaks
S i effect. . The results have shown that the spin’ 3plitting df'the'”;:t’irstfmaximm: of the: -
G i magnetoresistance, which is expected from the theory, can be clearly seen in the .| .
| transverse magnetoresistance and .18 less pronounced although v

L | tudinal magnetoresistance curve, The mumerical velues obt
. ing magnetic fleld differ from the

i
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view of the uncertainty relation better accuracy cannot be expected under the ex--
perimental conditions. "We thank S, T. Paviov, Yu. A. Firsov, ‘and A, L. Efros. -
for s discussion of the theoretiesl questions connected with the investigated phe-
nomenon, and D. V. Mashovets for help with the meagurements.”  Orig. art. hest

1 figure and 2 formulas. T B S TR U U
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| SOURCE:  Fizika tverdogo tels, v..7, no. 5, 1965, 1590-1592 -

l TOPIC TAGS: thermal conduct ' 3
i
i

tivity, themal emf,” sndtuy compound, ‘semiconducting |
material, phonon interaction, phonon ‘seattering, electron s'ca.ttezfing' S

Polyerystal of Inp (1.5 x 2.5 x40 m), 1n vhich the electron dengity
8t 77K were 2 x 1016 op-3 and 8000 cm3/v-sec, - The thermal conductiv.
| vestigated in a vacuum ch ) '

| lamber at a pressure ‘less than 105 mm pg, -
= difference wag measured in the 2--300K range. The Tesults , ;
I the Enclosure. On the descending branch of the curve, the temperature devendence
N i of the thermal conductivity agreeg Vith the theory of 4, Callavay (Phys. Rev. v.
3 | 113, 1046, 1959) s and the '

he;

e-of the themal enf reflects t
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drogging of the electrons by the phomons. From the fact that the maxima of both'
curves coincide 1t is deduced that the major :‘le_‘f-in,the; investigg;ted"m"sample_ I
was played by pointlike defects, which scatter the '_shoift-'ane-phanong ‘more strongly
Tt 15 also concluded thet in the region .of the maximim of the thermal emf (16K) -the =
. electrons are scattered by ionized impurities.- The fraction of the honon eom= . |-
. ponent of the thermal enf at this temperature is found to be 300 uV/deg. Orig. art. - |8
hag: 2 figures. T RN A £ - PR ‘
ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of Semicon-
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Experimental results. Left - tempera.ture dependence o ‘the themal -
Right- temperature dependence of'the therma.l
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: wcmsm MRg A95010526 JD/A 03/0056/65/ok8/oob/121.7m, ,

: Am: M, s- 8., M’n'm’ no 7.; m"'ler’ H. 3. ) 3/
SOURCE? Zhumal eluperilentn'm 1 teorctiehenhoy nzm, v. h&,“;z k, 1955¢ ‘
1212-121‘1 ' A

TOPIC TAGS: quantm osci].‘!.ation, themoelectric power, ugnetoreahtance, ga.lvmo-
magnetic effect, spin splitting > _ : T ‘

ABSTRACT: The authors found that at helinm tenperatures the themoelectrie powexf
of InSb in a transverse magnetic field exhibita the ssme oscilla.tory dependence as |-
the transverse magnetoresistance. The study was made on a single-crystal sample *
of InSb (2.7 x 3 x 40 mm) with carrier denutyn(u—oo)-l.32x1 ‘em~3 and .
mobility u = 9 x 10% cm? cm2/V-sec (at T = k.2K). is.deduced that the quality of
the phases of the maxima of the oscillationa’ of both quantities- 1g° not a triviel.
- | result, since the magnetoresistance oscillations are determined to a considerable
degree by the pericdic variations of the scattsring probability, ‘while the thermo-|:
electrie power oscillations appear in tha thecry even wl.thout scutter:lng, nnd a.re -
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. due only to oscillatim of the entrow As in an earlier study by the authora
(FIT v. 7, 1276, 1965); there is appreciable broadening of the Iandau levels and
it is still impossible to estimate the g-factor with. acceptdble eccuraey, in aptte
of the use of stronger fields (22--30 kOe) in which the: spin splitting eppears .
more clearly. "We are gratem to_A. L. Efros and Yu. N. Cbraztsoy for. diwduins
the theoretieu. probleu. , Or:lg art. hau 2 figuru and J. tonmla. o ,

| ASBOCIATION: Institut poluprovodnikov Anaean uux assa gxmutute“ :élsaican-
duntorl, Anadav of acimn 88811) , T
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ACC NR AP6019276 SOURCE CODE: (?§/0030/66/015/002/07145/07149

AUTHOR: Bresler, M, S,; Redko, N, A,; Shalyt, S. S.

ORG: Institute of Semiconductors, Academy of Sciences of the USSR,
Leningrad - oo e
>
TITLE: Quantum oscillation of transport coefficlents in n-type
nindium arsenide ,)/\

ALY v
\JSOURCE: Physica status solidi, v, 15, no, 2, 1266, T45-749

¢
TOPIC TAGS: quantum oscillation, transport c\gtwéﬁ%* indium
arsenide, magnetoresistance, Hall coefficient
ABSTRACT: Oscillations in the magnetoresistance, Hall coefflcient,
and thermoelectric power in transverse and longitudinal strong magnetic
fields are studied for different polycrystalline samples of n-InAs
at 1iquid helium temperatures, Some percularities, which have also
been observed in n-InSb, cannot be explalned by the existing theory
and need special theoretical study. The authors wish to thank

R. V. Parfeniev and Yu, N, Obraztsov for stimulating discusslions,
Orig. art, has: y figures and 2 formulas, [Authors! abstract.] [KS]
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AUTHOR: Aliyev, S. A.; Korenblit, L. L.; Shalyt, S. S. 77

ORG: Institute of Semiconductors,AN SSSR, Ieningrad (Institut poluprcyiadnikov Aﬁ
SSSR); Institute of Physics,AN AzSSR, Baku (Institut fiziki AN AzSSR)/’

TITLE: _Electron and lattice thermal conductivity of mercury’l’selenide
; SOURCE: Fizika t¥erdogo tels, v. 8, mo. 3, 1966, T05-T11

' TOPIC TAGS: thermal conduction, mercury compound, selenide, electron scattering,
~elastic scattering, electron mobility, c/w‘ya‘aQ Qoslilers :

ABSTRACT: This is a continuation of earlier resesxch by the authors on mercury
selenide (FIT v. 7, 1671, 1965 and v. 6, 1979, 1964) and its properties. In the |
present article the authors determine separately the lattice and the electronic
components of the thermal conductivity for different single and polycry‘sta.lline

- samples of HgSe with electron densities from 3.7 x 1017 to 6 x 108 , by sup-
pressing the electronic part of the thermal conductivity with the a.id of a strong
magnetic field. The thermal conductivity was measured by determining the station- ! o
ary heat flow through the investigated sample when the latter was placed in a P
vacuum chamber. The method is based on determining the energy balance during scat-
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tering of electrons in the crystal (degree of elasticity of the collisions between

the carriers and the scatterers) by investigating the behavior of the lorentz num-

ber in degenerate semiconductors. It is pointed out that the method employed of

separating the lattice and electronic gpecific thermal conductivity components can

be used only for & limited number of n-type semiconductors, in which the carrier

. mobility is sufficiently high to be able to suppress the electronic component in

" a realizable stationary magnetic field, and in which the electronic component is

- not less than %--5% of the total thermal conductivity of the crystal. The results
show that the Iorentz number in the Wiedemann-Franz relation amounts to not more

~ than 60% of its Sommerfeld value at T > 100K, when the scattering becomes of the

" impurity type and acquires an elastic cheracter with decreasing temperature. The

" authors thank A. M. Zaslavskiy for determining the crystal structure of the investi

gated HgSe samples. Orig. art. has: T figures, 8 formulas, and 1 table.
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t¢ of Semiconductors, Acadcnw of Sciences SSSR (Institut poluprovodnikov

)

TITIE: Oscillations of the Lngnctoreul,tancc of tellurium fi
o rd
SOURCZ: EZnwrnel eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.

Prilozheniye, v. 4, no. 9, 1965, 362-36h4

L]
TOPIC PAGS: tellurium, magnetoresistance, galvanomagnetic effect, semiconductor car-
rier, carricer density, quantum resonance phenomenon

The purpose of the article is to explain why the magnetoresistance of tel-
snibits in & strong magnetic field periodicity in the reciprocal field %/Hf

s favoring magnetophonon resonance as the cause of the observed oscillations
urium are presented on the basis of various experimental data and on the basis
o rrlicr nalysis by one of the authors (Shalyt et al., ZhETF v. 47, bk, 19GL).
Althouza o quenzluaulve analysis of the experimental curves can hardly lead at present;
1o unambiguous resulis, since tnere are not enough available data on the physical pro-
periles of tellurium, it is possible to correlate the results of optical and thermo-
cileciric investigations with the optical frequencies causing magnetophonon resonance
in Te. Tne authors thank R. V. Parfen'yev and I. I. Farbshteyn for a useful discus-
sion of the experimental results, and V. L. Gurevich and Yu. A. Firsonv for an in-
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ACC NR: - AP700059% SOURCE CODE:  UR/0386/66/00k/009/0348,/0352
AUTIHOR: DBresler, M. S.; Parfen'yev, R. V.; Red'ko, N. A.; Shalyt, S. S. Ef/ o

ORG: Insuitute of Semiconductors, Acudemy_pﬁ‘Sc1ep9¢§“§§§gi_;§§§ggzg§_(Lnstltut polu-

T
provodnikov Akademii nauk SSSR)

LL: Nernst effeet in n-InSb ‘in a quantizing magnetic field ;
SCURCE: Znurnal cksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu. i
Prilozheniye, v. L, no. 9, 1966, 348-352

T0PIC TAGS: DNornst effect, indium compound, antimonide, magnetoresistance, galvano-
magnetic eifect, low temperature research

e

\BSTRACT:  This is a continuation of carlier experiments (FTT v. 8, 1776, 1966) where
T was shown thait quantization of the energy spectrum of the electrons of indium
atimonide placed in a strong magnetic field becomes manifest at low temperatures in
n oscillating field dependence of 2 number of Kinetic coefficients. Since some of

e results cannot be explained by the existing theory and call for further study,
authors have investigated the thermomagnetic Nernst effect in n-InSb. The experi-
ntal -onditions (temperature, carrier density, range of magnetic fields) were such
a4y thay ovserved for the first time oscillations of the Nernst effect in a semicon-
ductor, and vere also able to follow continuously the sharp decrease of ihe Nernst
coefficient in the classical region of strong fields (uH/c >> 1), its transition in
the region of quantum oscillations (e x> kT), and the subsequent transition to the
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region of the guantum 1limit (#o << &) (u = mobility, ¢ = chemical potential, Q = cy- !

clrsiron frequency). To determine the phase relations, the Nernst-coefficient curve i
wizs compered with the plots of the magnetoresistance and the magnetothermal emi in ;
2 transverse field and with the plot of the Hall coefficient, obtained simultaneously |
in the investigation of single-crystal n-InSb. Tne system of maxima on the plot of
+he Nerust coefficient A forms a periodic scquence in the reciprocal field which coin-
cides with the periodicity of the magnetoresistance and magnetothermal-emf’ curves, but
the oscillating Nernst-effect curve is shifted reletive to the in-phase magnetore-
sistance and magnetothermal-emf curves in a transverse field by four periods, similar
to the shift observed earlier for the magnetothermal emf in a longitudinal field. It
is concluded that the resulis camnnot be adequately interpreted theoretically until
more data become aveilable. Orig. art. has: 1 figuare and 1 formula.
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. The- elasto-viscous properties of printing“inks, L. AD -
____:ﬁgﬁgm_vshg}%land S waShalyt. Kolloid: Zhur. 15, $37= .. : .

41(1053).—The yleﬂ»pmnt"?"'%)r shear of § com. printing

inks increased in time after destruction of the ink structure *

by stirring; 1 min. after discontinuation of the stirring, P

ranged from 380 to 8700 dynes/sq. cm. and gradually in-

creased, e.g., twofold. This thixotropic setting was prac-

tically accomplished in 2 hrs. The final P was sbout 1,

12, and 22 X 107 for inks contg. 8, 20, and 25% gas carbon

in polymerized linseed oil. The 209 ink had, €. modulus

of true elasticity 17 X 10¢ dynes/sq. cm., true viscosity

13 X 10% poises, viscosity of elastic after-uffect 5 X 10%

poises, period of relaxation 280 sec., and period of clastic

-after-effect 80 sec. . J. J. Bikerman

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86 00513R001548420011 5

'aa-m “"}‘Z:‘:{r mfs;«w L L\g_»\'\v:z_ SRR

~0 Lt
i

cilarss Ail-Union Sedontific Sescorceh Insitube of
r-- and Engineering

e

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5"



"APPROVED FOR RELEASE 08/23/2000 CIA RDP86- 00513R001548420011 5

o~ The eﬂgct of tempemture ‘on lﬂe‘hoﬁtr and viscos:ty of $5327
- ﬁxtumen’ :S. Va. Shalyt-and ‘N.. V2 Mikhallov (34}, Re-i“iz' .
: search Chnstruction Inst.,- Moscowy. - Kelloid:- Zgur. 18, 1)
: : 609—14(1256) ~<=An oxxcuzed pctroleuui -bitumen® was . 5 S
oy “'salid”’ with o yicld stress at 20°; béetween 40° and 140
o its viscostlly, n, wa3 indcpcndent of shear stress, P, ot smﬂll
Y e P andat Jarge P, and decreased on iticreasing ‘P at mcdnlm
: P values, g, at small’ P, wis :4000, 1250, and- 470 poisés
‘ot 05 75, nnd b5°, thc !ow n Iouud about Uy of the

§ hxghut vnluc ‘for 7 Above 140“ the b:tumen behaved asa
i Newtoniaa ' liquid, - Annlogous xesults were obtained. on - -
’.- other bxfumens R S S P Blkcnnan S

N P Y
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